This study assesses the impact of trade openness on economic growth among ECOWAS countries using secondary data from 1975 to 2017. The study uses non-stationary heterogeneous dynamic panel models through the application of Pooled Mean Group (PMG) and Mean Group (MG) estimators since time dimension was more than cross-sections. Using the Hausman test, PMG estimator was preferred. Results show that trade openness has positive effects on growth in ECOWAS countries in the long-run but mixed effects in the short-run. The study therefore recommends that ECOWAS member countries improve cooperation among economic actors by using export consortia so as to help SMEs in the region access international markets and to pursue a twin strategy of trade and competitiveness.
semination of knowledge and technology and improved levels of competition in international and domestic markets. Moreover, some scholars revealed long-run growth effect of trade openness (Chang, Kaltani & Loayza, 2009; Young, 1991; Grossman & Helpman, 1991b; Lee, 1993; Eicher, 1999) .
On the contrary, if market or institutional imperfections exist, foreign trade can lead to under-utilization of capital and human resources, and over concentration in extractive activities-with insignificant returns (Matsuyama, 1992; Grossman & Helpman, 1991) . Thus, examining the impact of foreign trade openness on growth among ECOWAS member countries is an important empirical exercise. The objective of this study therefore is to provide a framework that will fill the existing empirical gap and to assess the exact impact of foreign trade openness on growth of ECOWAS member countries.
The rest of the paper is structured as follows: Section 2 focuses on theoretical framework and empirical literature. Section 3 covers methodology while section 4 deals with analysis and results. Section 5 concludes the paper.
Literature Review

Theoretical Framework
The study employed Solow-Swan neo-classical growth model that was introduced by Solow (1956) and Swan (1956) . The essence of the Solow-Swan neoclassical growth theory is that the potential rate of growth of output which represents the equilibrium and 'natural' rates of growth -is determined exogenously by the rate of growth of the labor force and technological progress. The focus of the theory is on the reconciliation of the actual and natural rates of growth. It is a simple structure of a well-behaved production function, investment-saving relation, and a labor growth function. In Solow's model, the growth process follows a balanced growth path. According to Solow (1956) , Output per worker along the balanced growth path is determined by technology, investment rate and the population growth rate and that growth in output and in the volume of international trade are closely related. However, Solow had emphasized the importance of technological change in the long-term economic growth rate but what determines technological progress was left unanswered and assumed to be exogenous (Barro & Sala-i-Martin, 2004 ).
The theory states that growth of an economy is best judged in terms of its closeness to theoretical optimum. The criticism associated with the theory is regarding its fundamental assumptions that diminishing returns to capital, perfect competition and technological change are exogenous. But, Mankiw, Romer and Weil (1992) created a human capital augmented version of the Solow-Swan model that explains the failure of international investment to flow to poor countries (Mankiw, Romer & Weil, 1992) . In this model output and the marginal product of capital (K) are lower in poor countries because they have less human capital than rich countries using the production function of Cobb-Douglas.
The Solow-Swan growth theory explains the determinants of economic growth and explicitly states that income per person along the balanced growth path is determined by technology, investment rate and the population growth rate and that there is a relationship between output growth and volume of international trade.
Additionally, since West African countries are developing economies and are char-acterized as being backward technologically, they are expected to enjoy "sudden great spurts" of industrial and economic growth as backwardness leads to rapid advancement according to the Catch-up theory of Veblen (1915 ), Gerschenkron (1962 and Abramovitz (1986) .
On the other hand, the absolute advantage theory, the comparative advantage theory and the Heckscher-Ohlin theory provide the basis for mutually beneficial trade between countries as they engage in international trade.
The contribution of trade to growth varies depending on whether the force of comparative advantage directs the economy's resources towards activities that generate long-run growth or away from such activities. Moreover, theories suggest that, due to technological or financial constraints, less-developed countries may lack the social capability required to adopt technologies developed in more advanced economies. Thus, the growth effect of trade may differ according to the level of economic development. Despite its potential positive effect on growth, some theoretical studies claim that international trade may hamper growth (Young, 1991; Lucas, 1988) . For Redding (1999) , Young (1991) , and Lucas (1988) , opening up to trade might actually reduce long-run growth if an economy specializes in sectors with dynamic comparative disadvantage in terms of potential growth or where technological innovations or learning by doing are largely exhausted. For such economies, selective protection may foster faster technological advances and economic growth. Labor Force: It comprises people ages 15 and older who supply labor to produce goods and services during a specified period. This data is sourced from World Bank.
Empirical Literature
Model Specification
The study used Dynamic Panel Data. Pooled Mean Group (PMG) and Mean Group (MG) estimators (Dynamic Panel Data estimators) were employed since time dimension (43 years) was more than cross-sections (15 countries). The estimated model was developed using the augmented version of the Solow-Swan model modeled by Mankiw, Romer and Weil (1992) that incorporated human capital.
where 
where i = 1, ..., N and t = 1, ..., T , η i + ν it is the error components (decomposition of the error term); N is number of countries, T is fixed while /α/ < 1.
This study is built essentially from determinants of economic growth captured by the augmented version of the Solow-Swan model. Hence, following the augmented version of Solow-Swan (1956) model, the econometric model becomes: Following dynamic linear panel model in autoregressive form;
The dynamic linear panel application allows the inclusion of x it−1 which provides an autoregressive panel model:
Applying the above typical linear dynamic panel model to equation 6 in assessing the impact of foreign trade openness on economic growth, the model is re-stated as:
where: 
The error correction version of the equation 8 yields the following:
ec i,t−1 measures how long it takes the system to converge to its long-run equilibrium.
Analysis and Results
The results of descriptive statistics (mean and standard deviation) are presented in Table 1 . 
Panel unit root tests results
The results of panel unit root tests are presented in Table 2 . were stationary at first difference at 5% level of significance. Deducing from the above therefore, the specified growth equation is estimated at first difference of the variables to yield robust results.
Impact of trade openness on economic growth among ECOWAS member states
The result of Hausman test is presented in Table 3 . The result contains the estimates of MG and PMG estimators to know whether or not the difference in the estimated coefficients between the two techniques employed are systematic.
The rule of thumb is that if the probability value chi-square of the Hausman test is less than 5% level of observed significance, the null hypothesis is rejected (Ho: differences in estimated coefficients are not systematic) and we conclude that the differences in coefficients are systematic. In this case, the MG estimator is preferred-otherwise the PMG estimator is used instead. Sigmamore is used in the specification and estimation of the Hausman test. The result in Table 3 shows the chi-square value of 3.84 with its probability value of 0.6977 which is greater than 5% significance level. The study does not reject null hypothesis of PMG estimator being preferred over the MG estimator. Deducing from the above results of the Hausman test, the study presents the estimates of PMG in examining the impact of trade openness on economic growth among ECOWAS member states. The Pooled Mean Group estimator constrains the longrun estimates from being the same across countries and allows only the short-run estimates of individual countries. This allows for heterogeneity without imposing cross-sectional restrictions in the short-run. Hence, the constrained long-run estimates and short-run estimates of ECOWAS member states are presented in Table   4 and Table 5 respectively. Note: The first figure in each cell is the estimated coefficient while the second is its probability value. This study uses 5% level of significance upon which the statistical significance of the estimated variables can be examined. The ( * ) denotes rejection of no statistical significance at 5% critical level. The PMG estimates in Table 4 shows that trade openness has positive and statistically significant influence on economic growth of ECOWAS member countries in the long-run at 1% level of observed significance. In the same vein, labour force and government expenditure have significant positive influence on growth of ECOWAS member countries at 1% level of observed significance while exchange rate is at 5% level of observed significance. This implies that increase in level of trade openness; labour force and government expenditure spur economic growth of ECOWAS member states. Gross domestic investment (Gross Fixed Capital Formation) has a negative impact on growth of ECOWAS countries but not highly significant at 5% level of observed significance while Foreign Investment (Foreign Direct Investment) has a positive impact on growth of ECOWAS countries but not significant at 5% level of observed significance. This implies that foreign and domestic investments do not influence growth in ECOWAS member countries.
Benin: The PMG estimates show that trade openness is positive and statistically significant in influencing economic growth in the short-run at 5% level of observed significance. Apart from foreign trade openness, no other variable has significant influence on growth in Benin in the short-run at 5% level of observed significance. Note: The first figure in each cell is the estimated coefficient while the second is its probability value. This study uses 5% level of significance upon which the statistical significance of the estimated variables can be examined. The ( * ) denotes rejection of no statistical significance at 5% critical level. This implies that trade openness spurs growth in the country as it has progressively liberalized its economy and has geographical advantage which is reflected in the strong demand for Beninese cotton on world markets while the port of Cotonou has remained a transit corridor for hinterland countries such as Burkina Faso, Mali, and Niger The findings also show that the lagged dependent variable, trade openness, labour force, gross fixed capital formation and government expenditure have significant negative influence on growth in Burkina-Faso at 5% level of observed significance.
The speed of adjustment is negative (-0.1998) and significant. This implies that trade openness is prone to short-run external shocks and that trade comprises more of imports than exports. However, there are prospects of positive growth in the long-run.
Cape Verde: The impact of foreign trade openness is not significant on growth in
Cape Verde in short-run at 5% level of significance. This can be attributed to the fact that Cape Verde has been increasingly dependent upon imports, especially for foodstuff and manufactured goods which have led to severe trade imbalance. In addition, the export of narrow range of products mostly raw materials that have less value addition and subject to price fluctuations at international markets have affected the county's trade balance (AEO, 2019) . Other variables that significantly influence economic growth positively are: previous RGDPP and gross fixed capital formation while government expenditure has a negative influence on growth in the short-run.
Gambia: Estimated coefficient shows positive impact of foreign trade openness on economic growth in the short-run. The impact however, is not significant at 5% level of observed significance. This may be attributed to the fact that Gambia is a land-locked country and has an average unfavourable trade balance of US$ 73.268 million (-10.18%) (World Bank, 2019) . All other estimates show a negative influence on growth in the short-run but not significant at 5% level.
Ghana: Foreign trade openness shows positive influence on growth in the Ghanaian economy in short-run. However, the impact is not significant at 5% level of observed significance. This means that trade has not contributed significantly to growth in the Ghanaian economy in the short-run due to a trade balance that averaged US$ 1.601 billion (-9.77%) over period of study (World Bank, 2019) . More so, dependence on primary commodity exports continues to expose the economy to shocks in international commodity prices which could weaken economic growth and the current account balance (African Economic Outlook-AEO, 2019). Only labour force and government expenditure significantly influenced economic growth positively in the short-run. The speed of adjustment is -14.38% suggesting that the model has significant ability to revert back to long-run equilibrium by 14.38%
yearly.
Guinea: Trade Openness impacts positively and significantly on growth in Guinea in the short-run at 5% level of observed significance. This is because the country is Niger: Trade openness in Niger has a negative and significant impact on economic growth in the country in the short-run at 5% level of observed significance. The negative impact of trade openness may be connected to the fact that the economy is basically subsistence in nature and it specializes in the exportation of food stuff and raw minerals to world markets (AEO, 2019; ITC, 2017) . Gross Fixed Capital
Formation has a positive influence on growth of the country in the short-run.
Nigeria: Trade openness has no significance influence on growth in the Nigerian economy in the short-run at 5% significance level. This may be attributed to the fact that crude oil dominated Nigeria's exports of which price and quantity sold is determined on the international market (Olufemi, 2004) . Besides, imports are skewed towards semi-finished or finished goods which hinder the development of local industries. However, labour force, foreign direct investment and government spending have positive influence on the growth of the Nigerian economy in the short-run. The result also shows that exchange rate has a negative influence on the growth of the Nigerian economy in the short-run. This implies that exchange rate appreciation adversely affects growth of the Nigerian economy. This may be due to the nature of Nigeria's trade where the country exports raw materials and imports consumables or finished goods which puts pressure on the exchange rate.
It was found that the speed at which distortions may be corrected in the long-run is at 18.65% yearly in case of any initial disequilibrium.
Senegal: Trade openness has negative influence on growth in Senegal but it is not significant at 5% level of observed significance. This is because the economy is vulnerable to deteriorating competitiveness due to her limited flexibility to adjust to external shocks (AEO, 2019). However, labour force and gross fixed capital formation have significant positive influence on growth in the short-run while previous real GDP per capita has strong negative influence on current economic growth in the country.
Sierra-Leone: Trade openness shows a negative but not significant influence on growth in Sierra-Leone in the short-run at 5% level of observed significance. This is due to increased imports of consumer goods and weak export performance by the country as most of the country's exports are unprocessed such as: diamonds, gold, cashew nuts and iron ore while much of the imports include rice, petroleum and machinery (AEO, 2019). Previous real RGDP has a strong negative influence on economic growth in the short-run while exchange rate has significant positive influence on economic growth in the country. The study finds that initials distortions may be corrected speedily at 50.28% yearly to long-run equilibrium.
Togo: The result shows a positive but not significant influence of foreign trade openness on growth in the short-run at 5% level of observed significance. The result also shows that gross fixed capital formation has strong positive influence on growth in the Togolese economy in the short-run.
Discussion of Results
Analysis of the 15 ECOWAS member countries concerning the impact of trade openness on economic growth shows that trade openness has highly significant positive influence on growth of ECOWAS member countries in the long-run. In the Short-run, trade openness has strong positive influence on growth in Benin and
Guinea and a significant negative influence on growth in Burkina-Faso and Niger.
This implies that trade is beneficial to ECOWAS member countries in the long-run unlike the short-run where the impact of trade openness differ across countries.
It can therefore be inferred from above that trade openness has a strong positive influence on economic growth among ECOWAS member countries in the long run than in the short run. However, in the short-run, countries like Sierra-Leone, Senegal, Burkina-Faso and Cote D'Ivoire that export primary products such as cocoa, fish, ores, peanuts, palm kernels, etc. experience weak growth as these commodities do not command high prices on international markets.
The study concludes that foreign trade openness significantly influences growth of most ECOWAS member countries in the long-run and that international trade is more beneficial to countries that have improved quality of exports where the value is relatively higher than imports. For example; export of chemicals, gold and petroleum gas in Niger and gold, diamonds and coffee in Guinea.
Conclusion and Policy Recommendations
Conclusion
The study concludes that trade openness is important for economic growth among ECOWAS member states in the long run. However, the volume and value of trade as a percent of GDP affects the growth of some ECOWAS member countries in the short run negatively. These countries include: Burkina-Faso, Guinea-Bissau, Cote D'Ivoire, Mali, Niger, Nigeria, Senegal and Sierra-Leone.
Policy Recommendations
The study therefore recommends that ECOWAS member countries improve co-operation among economic actors by using export consortia to help SMEs in the region access the international markets. In addition, they should combine shortterm and long term export-led-growth policies such as export promotion policies and other domestic policies aimed at enhancing productivity and technological content of domestic products. More so, the countries should pursue a twin strategy of trade and competitiveness. This is because, improved exports is fundamental for countries' economic competitiveness which in turn boosts growth. In addition, there should be infrastructure development to further enhance private enterprise investments that are more productive and boost incomes.
